Market segmentation comprises a wide range of measurement tools that are useful for the sake of supporting marketing and promotional policies also in the sector of cultural 
Introduction
Museums are the most popular cultural attractions, usually followed by art galleries and monuments (McKercher, 2004) . For a long time visitors of cultural attractions were treated as a homogeneous mass of people. The tendency of the recent tourism literature is instead to consider them as a heterogeneous market with different characteristics, perceptions and needs (Hughes, 2002) . showed that visitors of Christmas Markets in Northern Italy clustered into three groups according to a set of motivational factors that drove them to make the visit. Other studies showed that tourists who visited art museums presented different socio-demographic characteristics (in particular regarding the level of education, income and occupation) than those who engaged in festivals, musical activities, theme parks, amusements parks, local fairs, and events (Kim et al., 2007; Bennett, 1994; Schuster, 1991) .
Most research on tourism considered different types of museums (like art museum, stamps, history, science, and even children's museums) as a unique cultural attraction with the same "label". However, MacDonald and Alsford (1995) suggested they are heterogeneous, by affirming that "all museums are products of their particular cultural and historical experiences". Each museum exhibits its peculiarity by offering visitors different kinds of involvements (Dicks, 2003) and experiences, which are suitable for different kinds of tourists. Furthermore, an art museum, a history museum, an opera, or an outdoor festival might produce different experiences in visitors (Stylianou-Lambert, 2011) . For these reasons research should analyse cultural attractions, and in particular museums, separately according to the subject matter and the experiences that they offer (Stylianou-Lambert, 2011 ).
Profiling museum visitors by taking into consideration also the different characteristics of the museums can be of crucial importance for managers and marketing analysts of the museum. Identifying homogeneous clusters of consumers-visitors can be in fact an essential step for planning and developing appropriate strategies, in order to satisfy the needs of each segment of guests. In this context clustering proposes a set of widely used unsupervised techniques with the aim to discover hidden associations among statistical units and identifying segments (Saarenvirta, 1998) . Given a set of selected segmentation variables, these methodologies aggregate the units in groups, in such a way that each aggregation contains the most similar units, and at the same time is dissimilar from the remainder. The supervision means that "membership of data points which can illustrate the general structure of the group is required in order to derive the classification rules", therefore the supervision implies that there is no rule for initiation of classification (Budayan, Dikmen & Birgonul, 2009 ). This implies that the empirical distribution and characteristics of the data will determine the cluster membership.
Since the introduction of market segmentation in the late 1950s, the number and type of approaches for segmentation has grown enormously (Liao, Chu, & Hsiao, 2012; Dolnicar & Leisch, 2004) . Unfortunately, as emphasized by many researchers, no absolutely "correct" way to segment a market exists in the literature (Brida, Disegna, & Osti, 2012; Kotler, Bowen, & Makens, 2010; Dolnicar et al., 2008; Beane & Ennis, 1987) . On the contrary, the researcher intervenes in different moments of the estimation process, which of course involves the final results. This implies that "clustering is exploratory data analysis and different methods present different views of data" (Leisch, 2006) . The degrees of freedom in the clustering algorithm concern, among other things, the variables selection, the choice of a measure of dissimilarity between units, the final number of clusters, the test of the clustering solution as not purely random, the interpretation of final results for addressing management and marketing. Moreover, one has to bear in mind that "in the case of no clear cluster structure there is no "correct" solution" (Leisch, 2006) .
The most popular clustering techniques are partitioning and hierarchical methods. The standard partitioning procedures aim to group the observations around a centre in order to find a segmentation of a set of units in an a priori fixed number of clusters. In the marketing and tourism literature k-means is the most commonly used algorithm that falls into this category. Hierarchical methods instead obtain the final clusters solution by repeatedly joining the "closest" clusters composed of one or more observations (agglomerative clustering), or repeatedly splitting the "further" clusters (divisive clustering). This study instead makes use of Bagged Clustering, which combines both hierarchical and partitioning methods. It was proposed by Leisch (1999) and has the advantages of overcoming many of the limitations of the two methods. This method has been used successfully in the past by Leisch himself or his research team, for the sake of tourism market segmentation (Dolnicar & Leisch, 2000 , 2003 Dolnicar et al., 2008) , but it has been applied infrequently by other researchers in the same field or in others (Huang, Chang, & Wu, 2009) . Its application to the field of culture aims to study the profiles of tourists with respect to their motivations in visiting two different types of museums. This can shed light on investigating whether museums offering different experiences are visited by heterogeneous types of tourists, or on the contrary if segments with common characteristics can be detected. This objective is pursued by using a dataset from adhoc surveys. These were conducted from June to September 2011 in the two main museums of Trento and Bolzano, the two provinces of the Trentino-South Tyrol region. The South Tyrol Museum of Archaeology (shortened to ÖTZI) is located in the Province of Bolzano and hosts the permanent exhibition of the mummy Ötzi, "the Iceman", whereas the Museum of Modern and Contemporary Art (shortened to MART) is places in the province of Trento and owns one of the most important collections in Italy for what concerns this artistic period.
The article will first proceed by outlining the research objectives, overviewing the clustering technique adopted, presenting the sample and questionnaire employed, and discussing the clustering results combined with binary and multiple Logit analysis. Both academic and practical implications, limitations of the research and future perspectives are provided.
Research Objective
The focus of this paper is to find and describe groups of visitors with similar motivational characteristics in visiting an archaeological and a modern and contemporary art museum.
This work constitutes a first attempt in studying whether there can be detected heterogeneous profile of visitors in two different types of museums.
The set of motivational factors for segmentation were measured as binary variables, i.e. "Yes/No", in the ad-hoc survey used in this study. When binary data are used for the sake of clustering observations, it is a common practice in literature to use one of the following approaches: applying a hierarchical clustering method using a dissimilarity measures, such as Jaccard, Russell/Rao, Matching, or Dice, computed on the original data (Řezanková, 2009; Finch, 2005) ; applying the k-means method using the Euclidean measure on the original data (Leisch, 2006) ; transforming the binary variables into continuous ones through a Factor Analysis, like the Correspondence Analysis, and then use the results as input of a clustering method using the Euclidean distance (Bouguila, 2010) . When k-means is applied on the original data, the centres give the conditional marginal probabilities of observing a "1" (i.e., "YES" in one of the segmentation variables) given the cluster membership. It is important to underline that the dissimilarity measures for binary data have been extensively used and analysed with hierarchical methods but not with partitioning one, in which these types of measures are less common. In this context the Bagged Clustering method can be viewed as a useful solution for two reasons: it allows segmenting visitors by using the original binary data, and it overcomes the main limitations of the traditional segmentation methods.
Methodology
In this study, the Bagged Clustering method proposed by Leisch (1999) and applied to each bootstrapped sample. From this procedure, !×! centres
where K is the number of centres used in the base clustering method and ! ! ! is the jth centre (! = 1, … , !) of ! ! ! , which is the ith bootstrap sample (! = 1, … , !).
3. All the centres are combined into a new dataset ! !×! .
4. A hierarchical cluster algorithm is applied to the ! !×! dataset in order to produce a partition of the centres.
The final outcome is displayed through the usual dendrogram of classical hierarchical
methods, where the best partition of centres is obtained by simply investigating it.
Finally, the partition of the original observations results from assigning the ! ∈ ! ! observations to their closest centres. In this way each observation is assigned to the cluster containing the centre to which it is associated. Figure 1 schematically represents the steps that characterize the Bagged Clustering.
<INSERT FIGURE 1 BY HERE>
This method can be interpreted as both a complexity-reducing pre-processing stage for the hierarchical methods and a combination procedure of several partitioning results (Kang, Zhang, & Fan, 2008; Leisch, 1999) . It has a better performance in comparison to other standard clustering methods for both continuous and binary data sets (Leisch, 1999) .
Furthermore, the Bagged Clustering technique overcomes many limitations of both partitioning and hierarchical algorithms. Partitioning methods are more flexible and perform better with large dataset than hierarchical methods (Everitt et al., 2011) . The latter have the disadvantage that once observations are merged with others in a group, they cannot be removed from that cluster. However, many partitioning algorithms depend strongly on the starting selected centres because they are based on iterative stochastic procedures. Thus running the k-means algorithm twice on the same dataset with different starting centres may result in two different solutions, for the less clear the hidden data structure, the higher the difference between the two solutions. From this point of view k-means is an unstable algorithm, though widely used. The reason is related to the possibility of finding at each run only a local and unstable solution rather than a global one (Jain, 1999) . In addition, the latter can be absent. The Bagged Clustering technique instead is more stable and it is less dependent on the starting solution. In fact, running the base method (i.e. the partitioning methods chosen) on B bootstrapped sample is equivalent to running B times the base method, and then obtaining the final solution from summarizing all these results properly.
Another limitation in using k-means is that it is necessary to select the number of clusters in advance (Buttrey & Karo, 2002; Jain, 1999) . In tourism studies, while using nonhierarchical algorithm it is common practice to decide the number of clusters on the basis of practical and subjective preferences (Choi, 2011; Konu, Laukkanen, & Komppula, 2011; Albalate & Bel, 2010; Pérez & Nadal, 2005) 
The museums
The research involved the two main museums of Trentino-South Tyrol, an Italian region located in the North-East. The ÖTZI museum is situated in Bolzano, the main city of South Tyrol. It hosts the permanent exhibition a mummy from the Neolithic period Ötzi. The mummy was discovered in the region in 1991 as one of the oldest mummies in the world.
The good preservation status of it and its belongings has attracted researchers and visitors from around the world, and made the museum the most important cultural attraction in Bolzano.
The MART museum, that is the second museum under consideration, is placed in Trento and Rovereto, the two main cities of the province of Trento. It hosts both a permanent collection of modern art, where works are displayed on a rotating basis, and a temporary exhibition. It has the most important collections in Italy of modern and contemporary art works, in particular futurism. As pointed by Brida, Pulina, and Meleddu (2012) , the idea of a museum for modern and contemporary art was born in the late 1970s, against the background of industrial and unemployment crisis.
Research design
The research is based on a survey conducted from June to September 2011 among the visitors of the ÖTZI and MART museums. A total of 1,288 interviews were successfully collected almost equally divided between MART (46%) and ÖTZI (54%). In order to encourage cooperative behaviour respondents were informed that the research had exclusively scientific aims, and that impartiality in the data analysis was guaranteed.
Furthermore, a pilot survey was carried out for testing the questionnaire before conducting the full survey, in order to avoid biases related to its structure and wording.
Interviews were held to visitors exiting the museums after their visit, in selected working and weekend days of the four months analysed, and during different times of the day. Only one person per travel party was selected. The questionnaires were anonymous and selfadministered in three languages (Italian, German and English), though a research team member was present to respond if questions or doubts emerged. A convenience sampling method (Cochran, 1977) was used, as there was no sufficient information on the characteristics of museums visitors in order to apply a probabilistic design. The sections of the questionnaire are presented schematically in Table 1 .
<INSERT TABLE 1 BY HERE>

Discussion of the results
As reported above, the set of variables for segmenting interviewees referred to their motivations to visit each of the two museums. The questionnaire asked the respondents if they agreed or not (dichotomous answer) with a set of push factors that motivated the visit to the museum. The set of factors included: satisfying a curiosity ("curiosity"), resting/relaxing ("relax"), a specific interest in such an attraction ("interest"), accompanying friend/family member with a specific interest in such an attraction ("friend"), learning something new ("learn"), telling friends about the visit ("tell"), doing something that one ought to do ("do"), contributing to preserving this attraction for future generation ("future"), revisiting this museum ("revisit"), showing the museum to friends or relatives ("show"), professional or academic reasons ("work"), doing something worthwhile ("worthwhile"), occupying some leisure time ("leisure"), visiting temporary exhibition ("temporary"), seeing the building ("building").
The Bagged Clustering algorithm considered the k-means as base method, with K=20 centres and 10,000 iterations was used as base method. A number of B=50 bootstrap samples were considered, resulting in a total of 1,000 !×! centres, which were then hierarchically clustered using Euclidean distance and Ward's agglomerative linkage method. These parameters were chosen because they provided the best performances in previous studies, which used simulated artificial datasets with similar characteristics to the one of this paper (Dolnicar & Leisch, 2004 . suggests that for MART the correct number of clusters is three, whereas for ÖTZI it is two.
These correspond to cutting the dendrogram where the longest distance between two consecutive aggregations appear.
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The Box-plots in Figures 4 and 5 report the distribution of the centers for each segmentation variable and within each group. In addition the red line that runs across all the Box-plot indicates the sample mean, i.e. the average frequency of "Yes" for each motivational factor. For the sake of interpretation, it is important to emphasize that the higher the height of the box (i.e. the Interquartile Range), the smaller the homogeneity of the segment with respect to the variable considered. This implies that segments are better characterised by those variables presenting low dispersion, and that a strong dispersion within a variable indicates non homogeneity of the units of the segment with respect to that characteristic.
The Chi-square test on the centres was calculated in order to test the null hypothesis of independence of each motivation variable from the observed segment. MART results revealed that only telling friends about the visit at the museum ("tell") is independent from the segments identified (p-value = 0.744), whereas all other ones significantly depend from the observed segments (p-value < 0.01). On the other hand ÖTZI reported that only the following motivational factors depended significantly from the identified segments (p-value < 0.01): satisfying a curiosity ("curiosity"), resting/relaxing ("relax"), accompanying friend/family member with a specific interest in such an attraction ("friend"), learning something new ("learn"), telling friends about the visit ("tell"), doing something that one ought to do ("do"), doing something worthwhile ("worthwhile"), and occupying some leisure time ("leisure"). The Box-plots of MART in Figure 4 revealed the presence of a niche segment (cluster 3, which contains 7.6% of the whole MART sample) and two segments of almost equal size (42.8% and 49.6% of the total visitors of MART respectively in the cluster 1 and 2). Visitors of cluster 3 visited the museum mainly because for the sake of satisfying a curiosity ("curiosity"), learning something new ("learn") and doing something worthwhile ("worthwhile"). Therefore, these visitors have been named "Knowledge seeker". Visitors of cluster 2, named "Interested", seemed to be strongly attracted by the temporary exhibition ("temporary") and by a specific interest in such an attraction ("interest"). Cluster 1 collected instead all the remainder visitors. They had in common the fact that they declared that their motivation in visiting MART was "not" one of those considered. Moreover, compared to the other two groups, cluster 1 exhibits lower median values in the majority of the factors, which implies that a big part of these visitors did not select the motivation items proposed in the questionnaire. In particular, it resulted that they did "not" visit MART because it is something that one ought to do ("do"), or to contribute to preserve this attraction for future generation ("future"), revisiting this museum ("revisit"), doing something worthwhile ("worthwhile"), occupying some leisure time ("leisure"). Therefore, cluster 1 is labelled "Non-motivated".
Clusters of ÖTZI visitors recall similar segments as those identified for MART. About 25% of respondents are grouped in cluster 1 where the main motivations are satisfying a curiosity ("curiosity") and learning something new ("learn"), such as the "Knowledge seeker" visitors identified as niche in the MART dataset. If "Knowledge seekers" represented a niche for MART, this segment is bigger for ÖTZI. The remainder 75% was clustered into the "Non-motivated" cluster similarly to MART dataset. This cluster groups visitors that did not report any of the proposed motivations. In particular, they did not visit ÖTZI for the sakes of resting/relaxing ("relax"), telling friends about the experience ("tell"), or, as for MART's similar group, doing something that one ought to do ("do"), doing something worthwhile ("worthwhile"), occupying some leisure time ("leisure").
Clusters description
The additional information collected through the survey were used to characterize the clusters identified in each museum in terms of socio-demographic (gender, age, level of education, origin, occupation, and visiting party) and economic (household income, total expenditure per person per night, and expenditure at the shop of the museum per person)
variables. Table A1 in the Appendix A reports the complete list of these profiling variables with a brief description of them.
<INSERT TABLE 2 BY HERE>
Some statistically significant dependency emerged between clusters and the profiling variables for each museum (Table 2) . Among the visitors of MART, the "Interested" was on average older (47 years old) and mainly employed, whereas the "Knowledge seeker" was of younger age (39 years old on average) though it reports the highest percentage of retired.
"Non-motivated" was instead more in an autonomous worker or in other position than the remainder.
The origin of the visitors was main distinctive variable between the two clusters for the ÖTZI museum. The "Knowledge seeker" came mainly from abroad (Germany or other cities), whereas "Non-motivated" were mainly Italian. This result was not surprising because the marketing policy of this museum is actually more oriented to the foreign countries than to
Italy. Furthermore, the National Geographic Magazine dedicated it articles written in English or German, thus contributing to promote this museum in a good way.
<INSERT TABLE 3 BY HERE>
Profiling tourists: Logit models
Logit models were then estimated in order to assess whether the set of socio-demographic and economic characteristics was a significant predictor of the likelihood to be part of one of the groups. Due to the presence of 3 groups for MART and 2 for ÖTZI, Multinomial Logit and Logit models were respectively adopted. For both museums the "Non-motivated" cluster was used as baseline. Table 3 reports the coefficients for the resulting models. MART's Multinomial Logit result leads to the conclusion that "Interested" visitors were significantly discriminated from the "Non-motivated" group only because they were willing to spend more at the shop of the MART museum. It is relevant to remind that "Interested" visitors were highly interested in the temporary exhibition ("temporary") and in the museum as attraction ("interest"). Therefore, from these empirical results one can derive that they were likely to be interested in spending a higher amount of money at the shop, and probably buying souvenirs like books that were the most expensive ones. "Knowledge seeker" were instead more likely to be male, come from the Northern Italy, and with higher levels of education (university degree or postgraduate), whereas in comparison to them the "Non-motivated" cluster was likely to come from abroad. A higher education of knowledge seekers is in line with the main motivations that push these visitors to make the visit: curiosity, learning and doing something worthwhile.
The age, the origin, and the visiting party were instead the variables that significantly discriminate the "Knowledge seeker" from the "Non-motivated" of ÖTZI. The lower the age of the visitors, the higher (less than proportionally) the probability of being a "Knowledge seeker". Foreign visitors were more likely to be grouped in the "Knowledge seeker" and the members of this group of visitors were more likely to visit ÖTZI alone or with their families, instead in groups of people that were not member of their families.
Conclusions
The Bagged Clustering method proposed by Leisch (1999) was adopted in this research as a useful exploratory technique and a suitable alternative to the more traditional clustering methods. In particular, this method doesn't require the a priori definition of the number of clusters and the result is more stable than those obtain by a more traditional partitioning method, like the k-means. Even if dichotomous variables are used, this method allows using the Box-plots to easily represent the empirical distribution of each segmenting variable among the clusters identified. Furthermore, in contrast with other segmentation procedures commonly used in the tourism literature for binary datasets (like the use of the factor analysis followed by a hierarchical cluster method), the Bagged Clustering allows considering the original set of variables using all available information. As underlined by Chen and Hsu (1999) , there are two main reasons to use all variables for segmenting purposes: firstly, results of the factor analysis could be different when researcher uses different rotation methods; secondly, the original variables may be more interpretable than derived constructs with factor labels because the naming and the interpretation of the construct involve personal judgments that it is generally preferred to avoid.
This algorithm was presented in this research both from a theoretical and an applied point of view. The dataset used were collected from two ad-hoc surveys conducted from June to September 2011 at the two main museums of the two provinces of the Trentino-South Tyrol region (Trento and Bolzano): the South Tyrol Museum of Archaeology (shortened to "ÖTZI") and the Museum of Modern and Contemporary Art (shortened to "MART").
The aim was to segment the visitors of these two different types of museums with respect to the motivational factors that push them to make the visit. Furthermore, a comparison between the cluster solutions obtained for the two museums was developed.
The visitors of MART museum were grouped into three clusters while those of the ÖTZI museum into two clusters. In both cases:
• A group of "Knowledge seeker" emerged, having heterogeneous socio-demographic and economic characteristics between the museums. In fact, the "Knowledge seeker"
of MART was a group of visitors living near the museum (in Northern Italy) with high level of education, whereas the "Knowledge seeker" of ÖTZI was a group of young, foreign visitors who preferred to visit the museum with their families or alone.
Therefore, MART museum must driving its promotional and marketing efforts in order to attract highly educated and foreign visitors. Vice versa, the promotional policy of ÖTZI museum should be more oriented to capture the Italian visitors, mainly young people or families.
• A large group of visitors with any particular push-motive (the "Non-motivated") was found in each museum and must be analysed more in depth in future researches.
The last, and largest, group identified among the MART visitors, i.e. the "Interested", seemed to spend more than the other groups at the shop of the museum. In fact, they visited the museum because they are interested in such an attraction and in visiting the temporary exhibition. These two push factors can lead to buy more books, or other expensive souvenirs, than other visitors. So that, the museum should propose more books or souvenirs regarding its exhibitions and its attractions in order to increase the revenues of the museum shop.
The main limitation of this study is that the segmentation analysis is based on a nonrandom sampling technique. Thus, to verify if the results of this research are valid for other museums, a future study will be required in other museums, in other years, and/ or other towns. Future researches must focus on the looking for a more suitable distance measure for binary data to apply both in the base method and in the hierarchical analysis, in order to improve the Bagged Clustering method.
Finally, this research could be extended in the future by comparing the Bagged Clustering results with other segmentation techniques, both linear and non-linear techniques, evaluating which of them is better for segmenting visitors of museums and cultural attractions. 
Notes:
Chi-square test was used for qualitative variables and continuous variables recoded in classes. ANOVA test and t-test were used in order to test whether the mean value of the quantitative variables significantly differ among the three clusters identified for the MART museum and between the two clusters identified for the ÖTZI museum. All test results are not significant unless indicated otherwise: ***Significant at p ≤ 0.01, **Significant at p ≤ 0.05, *Significant at p ≤ 0.1 All test results are not significant unless indicated otherwise: ***Significant at p ≤ 0.01, **Significant at p ≤ 0.05, *Significant at p ≤ 0. 
